Determinants of contractile reserve in viable, chronically dysfunctional myocardium.
There is considerable variability in the sensitivity of inotropic reserve to identify viability in chronically dysfunctional myocardium. This is partially related to the underlying pathophysiology, with more frequent contractile reserve in chronically stunned (with normal resting perfusion) than hibernating myocardium (with reduced flow). This study was undertaken to determine the physiological responses to transient and graded stimulation in chronically stunned and hibernating myocardium to define the relative roles of acute catecholamine desensitization and biphasic responses. Pigs were chronically instrumented with a fixed left anterior descending artery stenosis that resulted in chronically stunned myocardium after 2 mo. One month later, hibernating myocardium was confirmed by regional dysfunction (wall thickening, 3.2 +/- 0.3 vs. 5.5 +/- 5 mm in remote, P=0.01) with reduced resting flow (0.70 +/- 0.07 vs. 0.92 +/- 0.09 ml x min(-1) x g(-1) in remote, P=0.01) without infarction. Wall thickening in dysfunctional regions significantly increased during both graded and transient epinephrine stimulation in chronically stunned (from 3.6 +/- 0.3 to 5.6 +/- 0.5 and 4.9 +/- 0.5 mm, respectively) and hibernating myocardium (from 3.3 +/- 0.3 to 5.4 +/- 0.6 and 5.0 +/- 0.7 mm, respectively) and returned to baseline within 15 min. Although a biphasic response during graded stimulation was common, the subsequent decrement in function was small and similar in both groups (stunned, 0.7 +/- 0.2 mm; hibernating, 1.1 +/- 0.3 mm, P=0.25). We conclude that 1) the extent of contractile reserve during beta-adrenergic stimulation is similar in chronically stunned and hibernating myocardium, 2) there are no significant differences between the responses to transient compared with graded catecholamine stimulation, and 3) submaximal catecholamine stimulation does not induce additional stunning in either chronically stunned or hibernating myocardium.